Metal doped glasses are widely used in optics for the construction of waveguides. Recently [I] a great attention has been given to metallic clusters embedded in insulating glasses because of the enhanced third order dielectrical susceptibility. This phenomenon observed in glasses doped with Au, Ag, Cu [ l and references therein], is strongly dependent on the details of the metal band structure. Metallic clusters have been studied with different techniques and have been found to exhibit slightly different smctural parameters with respect to the corresponding metal bulk. In particular a reduction of the coordination number [2] , and a contraction of the lattice parameter [3] are found together with a variation of the Debye-Waller factor: in some cases a higher one [4] due to the enhanced surface to bulk ratio, in other cases a smaller one [5, 6] due to an overpressure on the nanoparticles. Critical analyses on the lattice contraction seen in EXAFS [7] have been published showing the need to perform low temperature experiments in order to get reliable data. Molecular Dynamics (MD) calculations [8] have also shown that a transition from fcc structure to icosahedral structure is expected for small diameters (~<50A). The main effect on EXAFS spectra of the icosahedral structure was shown to be [Q] an enhancement of the static part of the Debye-Waller factor and lower values of the coordination number in the various shells. The aim of the present experiment is thus to determine the local structure of Cu metallic clusters embedded in amorphous silica, obtained by ion-implantation and annealing.
2.1 Sample preparation; Substrates of pure amorphous silica (Heraeus Herasil, lmm thick) were implanted at room temperature with 160 KeV Cu+ ions, implant currents were kept below 2pA/cm2. Implants were performed at C.E.A Grenoble; simulations made with the TRIM code [lo] have shown a projected range of 120 nm and a range straggling of 38 nm. Samples named 1 and 2 were implanted at 5*1016 at/cm2, while samples 3,and 4 at 1*1016 atlcm2; subsequently, samples 1 and 3 were annealed in air at 70WC for 30', the others left as-implanted. Samples were characterized by optical absorption looking at the position and width of the surface plasmon absorption line and the particle diameters were determined in the framework of the classical line broadening theory [ l l ] with the known values of Cu dielectric constant.
2.2 EXAFS measurements: EXAFS measurements at the Cu K-edge were performed at E.S.R.F. on the GILDA beamline in fluorescence mode [12] . The monochromator was equipped with two (311) Si crystals and was used in dynamical focusing mode. Energy resolution was around 0.5 eV; harmonics rejection was achieved by two Pd coated mirrors with a cutoff energy of 23 KeV. The incoming flux was measured by an ionization chamber filled with N2. The fluorescence signal was detected by a large area PIN Si photodiode used in current mode. Measurements were performed both at 77K (LNT) and at 300K (RT).
(') Present address: E.S.R.F. GILDA CRG, BP. 220,38043 Grenoble, France.
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DATA ANALYSIS
EXAFS analysis was performed using the software package '"EXAFS pour le MAC" [13] . Backscattering amplitude and phase were taken from bulk metallic Cu at LNT. Structural data were determined by a nonlinear multiparameter fit using a singlescattering model with gaussian distribution; errors were defined with a confidence level of 95%. The results of the analysis on the first shell of metallic Cu of the EXAFS spectra are shown in Table I, LNT data x2 contour plots at 95% confidence level of the R and AEo parameters show well distinct regions beween sample 1 and sample 4. In order to determine the order of magnitude of anharmonic effects we have taken data on the higher moments <xn> of the radial distribution function g(r) of a 256 Cu atom clusters found by MD [7] and applied the phase correction formula [15] . With <x2>= 0.00347 A2 and <x3> = 0.0001 18 A3 at 100K. it was found that the correction to R is only 3 %o, at a mean value of k=7.5 A-l, below the values observed in the present analysis. Knowing the bulk compressibility of Cu [16] (Kb = 7.3*10-~ GPa), we have determined the pressure acting on the particles. This pressure, resulting from the enbedding matrix pressure and the surface tension of the particle, is around 2.6 GPa for sample 3 and 5.8 GPa for sample 4. These pressures fall in the same range found in previous studies on rare-gas clusters embedded in crystalline Si [6 and references therein]. oZs the static part of the disorder (set to zero in the model compound and in large clusters). For smaller clusters data show an increase in the DWF that can be ascribed to a static contribution of around 0.0013 A2 in sample 3. This is qualitatively the behaviour of the transition from fcc to a relaxed icosahedral structure [8, 9] ; however MD calculations made on Au clusters 191 predict an enhancement of the static disorder of around 0.008 A2 well above our findings. Apart the static component the dynamic part of the disorder is well described by the bulk Debye Temperature Td = 330 K [16] . Using the known values of the Gruneisen parameter for Cu [I61 we have estimated the increase of TD due to the overpressure to be 8% higher than in the uncompressed case, too small to be revealed by the present data. 
